Aim This survey reviewed the practice of laparoscopic appendectomy in pediatric surgical centers across Europe. Methods An online survey questionnaire was created and data obtained analyzed. Results There were 58 responders (52 Consultants and 6 trainees), of them n = 24 performed > 100 laparoscopic procedures per year. Procedures were performed by trainee with scrubbed consultant supervision n = 30, trainee with unscrubbed consultant n = 14, independent trainees n = 8 and consultants n = 6. Optic port preferences were 10 mm (n = 29), 5 mm (n = 24) and 12 mm (n = 3). Working port placement preference was sectorization n = 32, triangulation n = 16 and n = 10 decided based on intraoperative findings. Mesoappendix was dissected by monopolar hook n = 26, bipolar forceps n = 20, harmonic devices n = 8, and bipolar scissors n = 4. Appendix ligation was done with 3 vicryl endoloops (n = 36), 2 vicryl endoloops (n = 13), 3 polydioxanone (PDS) endoloops (n = 7) and endostaplers (n = 2). Appendix was removed through optic 10-12 mm port (n = 27), exchanging 5 mm for 10-12 mm port (n = 9), endobag (n = 8), sterile glove digit endobag (n = 7), through 5 mm ports (n = 5) and along 5 mm port (n = 2). In complicated appendicitis, n = 48/58 would proceed with laparoscopy on prior confirmed perforation and n = 53/58 would continue with laparoscopy when intraoperative findings showed complicated appendicitis. In the presence of pus, n = 52/58 would perform peritoneal lavage and n = 4/58 would only suction pus. Complicated appendices were removed via endobag n = 30, through 10-12 mm port n = 10, sterile glove digit n = 10, exchange 5 mm for 10-12 mm port n = 7 and along with work port n = 1. Conclusion Opinions were divided with regards to approach in performing various steps of pediatric laparoscopic appendectomy in institutions throughout Europe.
Kurt Semm, a German gynecologist, was the pioneer to change the approach to perform appendectomy by the McBurney's procedure when he performed the first laparoscopic appendectomy on May 30, 1980 [1] . Instead of the abdominal incision and preparation of the layers of the abdominal wall to reach the appendix, Semm's technique used a scope to visualize the appendix. Laparoscopic needle and suture (endosutures) were used to secure the mesoappendix prior to division. Pre-tied Roeders loops were used to ligate the base of the skeletonized appendix, and the appendix was dissected between the fixed loops. As the technique was minimal access and demonstrated the advantages of minimal access surgery, its application progressed from the adult to the pediatric population. In a national survey performed among pediatric surgical centers, laparoscopic appendectomy was found to be favorable approach to appendicitis, however, the report also concluded that technical details and implementation into pediatric training programs remained inconsistent [2] . Almost 40 years have passed since Semm introduced this approach; this survey was performed to determine the variations in technical aspects of performing pediatric laparoscopic appendectomies across Europe.
An online survey was performed through a questionnaire send to Pediatric Surgeons practicing minimal access surgery in Europe. The survey focused on the practice of laparoscopic appendectomy with regards to the staff performing these procedures and their preferences at the various steps of the procedure. There were 58 responders (52 consultants and 6 trainees) who completed the survey and the data obtained was analyzed.
The first aspect analyzed was the experience of the surgeon performing the procedure with regards to the number of endoscopic procedures performed per year; of these n = 24 performed > 100 procedures, n = 23 between 25 and 99 procedures, n = 7 < 25 procedures and n = 4 < 5 procedures ( Fig. 1a ). It has been reported that pediatric surgical trainees have limited exposure to advanced minimal access surgery procedures, however, a recent report has suggested that this exposure to advanced cases is increasing in the past decade [3, 4] . But since laparoscopic appendectomy is not considered an advanced procedure, it was of interest to determine the role of the trainees in this procedure in Europe. At most of the Centers, this procedure was performed by trainees with scrubbed consultant supervision n = 30, followed by trainees with unscrubbed consultant n = 14, independent trainees n = 8 and consultants only n = 6 ( Fig. 1b ). The survey did not score the level of the training in the trainee or the national mandatory requirements in Europe to have specialists scrubbed for every procedure, which would have given more insights on the competency level of the trainees.
The choice of optic port preferences was next analyzed with most surgeons opting for the 10 mm port (n = 29), followed by n = 24 using the 5 mm port and n = 3 having a preference for 12 mm (Fig. 2a ). Although pediatric laparoscopic appendectomies are performed with 5 mm instruments and 5 mm 30-degree scopes, the size of the optic port is of relevance in this procedure since an inflamed appendix is > 5 mm diameter and its retrieval through a 5 mm port may not be possible which may warrant alternative methods to retrieve the resected appendix from the abdomen. The use of 10 mm and 12 mm optic ports offer this advantage when the 5 mm scope can be swapped to a work port to enable specimen retrieval through the optic port. Following this, the placement of the work ports was surveyed, which showed that the majority of surgeons n = 32 preferred sectorization (placement of both the work ports on one side of the optic port), followed by n = 16 triangulation (placement of the work ports on either side of the optic port) and n = 10 preferred to decide the placement of the work ports based on lie of the appendix determined by inspection of the abdominal cavity (Fig. 2b) . Although there have been no studies to evaluate the ergonomics of work port placement (sectorization vs. triangulation) in laparoscopic appendectomies, the relevance of this has been underestimated as this could have direct implications in the technical difficulty to perform the procedure based on the size of the patient's abdomen and the lie of the appendix (pelvic vs. retrocecal/subhepatic).
Dissection of mesoappendix was performed by monopolar hook n = 26, bipolar forceps n = 20, harmonic devices n = 8 and bipolar scissors n = 4 (Fig. 3a) . Although the monopolar hook is the most common device, it can be difficult to identify vessels in an obese child that may result in bleeds. Harmonic devices on the other hand are singleuse instruments and expensive [5] . Appendix ligation was Fig. 3 Procedural approach to a dissection of the meso-appendix and b dissection/ligation of the appendix then analyzed with the vast majority n = 36 using 3 vicryl endoloop sutures (2 proximal and 1 distal) followed by n = 13 using 2 vicryl endoloop sutures (1 proximal and 1 distal), n = 7 polydioxanone (PDS) 3 endoloop sutures and n = 2 endostaplers (Fig. 3b ). Although endostaplers use has been established in adult laparoscopic appendectomies; [6, 7] this survey shows that this approach has limited application in pediatrics, possibly as these devices are not compatible with 5 mm work ports. Appendix removal from the abdomen was done through optic 10-12 mm port (n = 27), by exchanging 5 mm port for 10-12 mm port (n = 9), endobag (n = 8), sterile glove digit (n = 7), through 5 mm ports (n = 5) and along 5 mm port (n = 2) ( Fig. 4a) .
In complicated appendicitis: n = 48/58 would proceed with laparoscopy on known prior perforation and n = 53/58 would proceed with laparoscopy when intraoperative findings showed complicated appendicitis. In case of abdominal pus, n = 52/58 would perform peritoneal irrigation and only n = 4/58 would only suction pus and not perform washouts. A recently published pediatric prospective randomized control trial has revealed equivalence in techniques for the treatment of complicated appendicitis and has revealed low complication rates in pediatric laparoscopic appendectomies with either peritoneal irrigation or pus suction only [8] . Other studies have also shown that the rate of intraabdominal abscess is equivalent between groups treated with peritoneal irrigation and suction alone [9] .
Removal of complicated appendix was preferred via endobag n = 30, through 10-12 mm port n = 10, sterile glove digit n = 10, exchange 5 mm for 10-12 mm port n = 7 and along with work port n = 1. Though endobags are preferred as the safest method for retrieval of complicated appendices, reports have emerged on the safe use of sterile glove digit endobag [10] . However, there is a drawback in the use of sterile glove endobag as the quality of the bag is not regulated and these may tear during retrieval and account for spillage.
Results of this survey indicate that there are variations in technical steps while performing pediatric laparoscopic appendectomies in Europe. These variations may be attributed to the availability or choice of instruments, resources available in Centers, number of cases, level of expertise of the senior surgeons, hands-on supervision of trainees and the surgical protocols followed in a Center. Many aspects of this survey will be useful in identifying technical steps that may be utilized in future to formalize standardized approaches.
